The results summarized in [7, 20] 
Theory
We consider an undirected, connected graph G = (X, E), where X is the set of nodes (or vertices) , and E is the set of edges. Let X = {xi\i = 1, . ..n}. and denote the edges e c E by e = (zi, xj 
Let d(x) denote the degree of a node z E X, and
is called the Laplacian matrix of G. 1.
2.
$.
All eigenvalues are real and non-negative. (1,1,...1)T.
For the remainder of this section the discussion will be restricted to the case of a connected G. The extension to the more general situation is straightforward. The implementation of steps 1 and 3 are relatively straightforward. The formation of the Laplacian matrix requires the computation of the degree of the nodes Zi.
Step 3 is a simple sort of the entries of u, and recording the resulting permutation of indices. This can be done quickly by any efficient sorting algorithm such as quicksort.
Comput ationally the difficult part is step 2. The standard algorithm for computing a few eigenvalues and eigenvectors of large sparse symmetric matrices is the Lanczos algorithm.
Since . . of the matrix.
